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Description 

POLYOLEFIN COMPOSmON 



Detailed Description of the Invention: 

5 

Field of the Invention 

This Invention relates to a polyolefln composition and more particularly to a polyolefin composition capable 
of producing formed articles of polyolefln such as polyolefin fibers which posses an Improved ability to resist 
heat and discoloration. 

10 

Description of the Prior Art 

Heretofore, for the prevention of polyolefins such as polyethylene and polypropylene from deterioration by 
heat and oxygen, the practice of separate or collective addition of a phenol type stabilizer, a phosphorous type 
stabilizer, and a sulfur type stabilizer has been In vogue. 

75 When such polyolefins are used In the field of textile material such as, for example, clothes, filtering 
materials, and civil engineering materials, they entail a disadvantage that their working properties such as 
thermal stability are degraded because the stabilizers Incorporated therein are extracted by liquids used for 
dry cleaning or laundering clothes, various solvents (filtrates) used for cleaning filtering materials, or plain 
water used for washing crvii engineering materials. For the purpose of enabling the polyolefins to retain their 

20 working properties Intact for a long tine, the polyolefins require to Incorporate therein such stabilizers in a 
targe amount When the textile articles are compelled to Incorporate such stabilizers In a large amount, they 
entail a disadvantage that they are discolored by aging or by exposure to combustion gas or nitrogen oxides In 
the air. 

To preclude this discoloration, a composition produced for the purpose of protecting textile articles from 
25 the discoloration by adding 3,4,5,6-dIbenzo-l ^-oxaphosphan-2-oxide, trOauryl trfthiophosphlte, benzoic add, 
etc. to polypropylene Incorporating therein a phenyl type antioxidant has been proposed (Japanese Patent 
Application Disclosure SHO 49(1974)-17,443). Since this composition still uses a phenol type stabilizer, a 
substance capable of causing discoloration and coloration, it is not sufficiently effective In resisting 
discoloration. 

30 As means of preventing polyolefln fibers using no phenol type stabilizer from discoloration or coloration and 
imparting improved thermal stability to the polyolefin fibers, there have been proposed a composition 
produced by adding a hindered amine type compound and an organic phosphite compound to a polyolefin or a 
composition produced by further adding a thlocdatkanoic ester (Japanese Patent Application" Disclosure SHO 
58(1983)-160,333). 

35 

Problem for Solution by the invention 

This invention aims to find a solution to the drawbacks suffered by the conventional poyolefin compositions 
proof against discoloration and provide a polyolefin composition capable of imparting to shaped articles of 
polyolefins such as polyolefin fibers a further Improved ability to resist heat and discoloration. 

40 

Invention for the Solution of the Problem 

By the present Invention, It has been ascertained that the object of this Invention Is accomplished by 
combined use of a high molecular weight type hindered amine type compound and a low+iygroscoplctty 
organic phosphorus type compound plus additional Incorporation of a hydrotalcfte. This Invention has been 

45 perfected as the result 

Specifically, the essence of this Invention resides In a polyolefln composition which comprises 100 parts by 
weight of a polyolefin, (A) 0.05 to 1 part by weight of a hindered amine type compound, (B) 0.02 to 1 part by 
weight of an organic phosphorus type compound, and (C) 0.02 to 0.5 part by weight of hydrotalcfte. 
Concrete examples of the polyolefin comtemplated by this Invention include homopolymers and copolymers 

50 of such x-olefins as ethylene, propylene, butene-1 , and 4-methyl-pentene, copolymers of x-oiefins as a major 
component and other monomers as a minor component and mixtures of such polymers. 

As examples of the hindered amine type compound contemplated by the present Invention, there can be 
cited bis-{2,2 f 6,6-tetmmethy|-4-p|perldyl) sebacate, bls-(1^6,e-pentamethyl-4-piperidyI) sebacate, polycon- 
densate of succinic acid with N-(24iyaYoxyetfTyI)^hydr^ plperldlne, poly- 

55 ([6-[(1 I 1,3^tetrBmemylbuW^ [2-(2,2,6,6-tetrametrryi-4^lperidyl) lmlno]-hexa- 

methylenH4^2^6^teti^ethy1^iperiaV0irrilno]. 1-[2-[3-(3,WM^utyM4iydroxypte 
y]ethyiJ-4-[3-(3, SHdi-t^iJtyJ^r^roxyphenyl)^ piperdlne, tetraWs (2£6,6-te- 

tramethyl-4-piper1cryl)-1 ,2,3,4-butane tetracarboxylic ester, tetraWs (1^6,6iDerrtametrryl-4-pIperi- 
dyl)-1 ,2,3,4-butane tetracarboxyflc esters, polycondensate of N,r^4)is(2A6.6-tetramethy»^lpBrldyl)hexar 

60 methylene diamine with 1,2-dibromoethane, and polycondensate of 1,6-bts-(2£,6,6-tetra methyl-4-plperidy- 
lamlnojhexane with 2.4KlIhalo-6^orphollno-13^triazine. In these hindered amino type compounds, those 
which possess average molecular weights exceeding 1,500 are used particularly advantageously. Especially, 
[6-(1 ,1 ,3,3-tetramethyIbutylHmino]-1 ^triazlne-2,4-diyl] [2-(2A6,6-tetramethyi^Iperlzy0imlno]-hexa- 
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methylene-[4-(2A6.6-tetiwethyM-piperidyI)lmIno], polycondensate of N,N'-bIs-(2 t 2 f 6 i 6-tetramethyl-4-piper- 
dyl)-haxamethylene diamine with 1 ,2-dIbromoethane, and polycondensate of 1 ,6-bls(2 f 2 f 6,6-tetramethyM-plp- 
eridylamlno)-hexane with 2,4-dlhalo-6-morphollno-1 ( 3,5-trla2in9 are desirable. 

The organic phosphorus type compound to be used fn the present Invention Is desired to be usable as a 
phosphorus type antioxidant and to possess low hygroscoplcity. As examples of the organic phosphorus type 5 
compound, there can be cited [4,4 # *utylidene*IH3^ethyW^ 1,1£-tris- 
(2-methyM-di-trldecyl phosphlte-5-t-butyI) butane, cyclic neopentane tettByl-bls(2 ( 4-dM-butylphenyl-phos- 
phlte) esters, bls(2 ( 6Hdi-t-butyM-methylphenyl) pentaerythrttol- dl-phosphlte, triH2,4-dW-butylphenyl) 
phosphite, bls^.S^H^LrtyM^iydroxybenzyl phosphoric ethyl) calcium, and tetraWs-(2 f 4-dl-t-butylphe- 
nyl)-4 t 4-blphenylene dlphosphonlte. In all the organic phosphorus type compounds enumerated above, those 10 
possessing a hygroscoplcity of not more than Wfo by weight (as measured by 168 hours' standing at 40° C and 
90% of humidity) prove to be particularly desirable. 

The hydrotaicite contemplated by the present invention Is a hydrated baste carbonate of magnesium and 
aluminium of a homolog thereof containing no water of crystallization. It may be a natural product or synthetic 
product. The natural product of this compound Is held to possess a structure, MgeAfefOHheCOs • 4H2O. 15 

Examples of the synthetic product Include 

Mg 0 .7Alo^(OH) 2 (C0 3 )o.i6 • O.54H2O, 
Mg4.6AI 2 (OH)isCOs • 3.5H 2 0, and 
Mg4.2AI(OH)ia^COa. 

As concerns the amounts of the aforementioned stabilizer components In the pofyotefin composition of the 20 
present Invention, the amount of (A) the hindered amine type compound falls in the range of 0.05 to 1 part by 
weight preferably 0.1 to 0.5 part by weight and that of (B) the organic phosphorus type compound In the range 
of 0.02 to 1 part by weight, preferably 0.1 to 0.5 part by weight, respectively based on 100 parts by weight of 
polyolefln. If these amounts deviate from the ranges specified above, the object of this Invention Is not fully 
attained. — - 25 

The polyolefln composition of the present Invention is obtained by preparing the polyolefln, the hindered 
amine type compound, the organic phosphorus type compound, and the hydrotalctte In the proportions 
mentioned above and mixing them. The method by which this mixing Is effected is not specifically limited. Any 
of the conventional methods available at ail for the purpose of mixture can be adopted. Property, the mixing 
can be affected by a method which comprises adding the stabilizer components to the polyolefln powder or 30 
pellets, mixing them preparatorily at normal room temperature, and then melting and kneading the mixture as 
with an extrusion molding machine. 

The polyolefin composition of the present invention, when necessary, may incorporate therein such 
additives as ultraviolet absorbent, antistatic agent, neutralizing agent, pigment, and filler In addition to the 
aforementioned stabilizer components. 55 

Now, the present Invention will be described more specifically below with reference to working examples 
and comparative experiments. 

Examples 1 through 10 and Comparative Experiments 1 through 14: 

In a Henschel mtxer, 100 parts by weight of homopolypropylene possessing a melt flow rate of 20 g/10 mln, 40 
varying proportions of hindered amine type compound (hereinafter referred to as "amine type compound"), 
organic phosphorus type compound (hereinafter referred to as "phosphorous type compound"), and 
hydrotaicite indicated In Table 1, and 0.14b by weight of calcium stearate as a neutralizing agent were 
premtxed. The resultant mixture was melted, kneaded, and pellettze with an extruding machine at 230° C. The 
pellets were spun Into 18-denler undrawn yarns with a melt spinning machine (using a circular spinneret) 45 
provided with a gear pump 25 mm in diameter, using a nonlonic spinning oil and operated at a die temperature 
of 290° C. The undrawn yams were drawn with a dry roll stretching machine to three times the original length at 
90° C In the presence of a nonlonic surfactant, to produce 6-denler drawn yams. 

The drawn yarns were tested for thermal stability, discoloration by aging, and coloration by gas. The results 
are shown In Table 1. The tests were carried out by the following methods. so 

1. Untreated yams 

In a stainless steel capsule measuring 500 mm in diameter and 600 mm in depth and possessing 30 holes 10 
mm In diameter and kept heated at 150oC In a gear oven 20 g of the drawn yams were left standing until they 
showed a visible sign of deterioration (discoloration or embrtttlement), to clock the time required for the ss 
deterioration. The deterioration was rated on the five-point scale, wherein the double ( ©) stands for at least 
200 hours 1 standing, the circle (O) for not less than 120 hours' to less than 200 hours* standing, the Wangle (A) 
for not less than 60 hours' to less than 120 hours* standing, the cross (X) for not less than 24 hours' to less 
than 60 hours' standing, and the (XX) for less than 24 hours' standing. 

SO 

(2) Yams treated with perchloroethylene 

In a beaker containing 300 ml of perchloroethylene, 20 g of drawn yarns were kept immersed for 2 hours. The 
yams were removed from the bath and dried in a drier tumbler. The dried drawn yams were tested for thermal 
stability similarly to the untreated yarns indicated in (1) above. 
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(3) Yarns treated by washing 

The drawn yams were laundered by following the "Standard for Laundering Property with respect to Ability 
to Resist Flame" specified In Notice No. 11 from the Fire Defense Board. 

Conditions: 15 minutes' (one time) standing In Marseilles soap at 60° , 5 minutes' (three times) rinsing at 
5 40°C, 2 minutes' centrifugation for removal of water, and 25 minutes* drying In a drier tumbler at 60°C, In a 
washing tester for flame retardancy. 

The drawn yams which had undergone the laundering treatment described above were tested for thermal 
stability similarly to the untreated yams indicated In (1) above. 

10 Z Discoloration by aging: 

Inside an oven kept at a constant temperature of 40° C and a constant humidity of 90%, 10 g of the drawn 

yams wrapped in gauze were suspended 80 mm above the liquid level of a 500-ml beaker containing 100 ml of 

an aqueous N/10 sodium hydroxide solution. After 840 hours' standing In the oven the drawn yams were 

visually examined as to change of color by aging. 
15 The degree of coloration was rated on the flve-potnt scale, wherein 1 stands for thorough coloration, 2 for 

appreciable coloration, 3for rather conspicuous coloration, 4 for virtual absence of coloration, and 5 for 

absolute absence of coloration. 

3. Coloration by gas: 

20 A sample, I.e. 60 g of drawn yams wrapped in gauze, was hung down from a support frame so that the 
wrapped sample be posed 1 m directly above the front side of a convection type kerosene stove, with the 
stove kept afire for five hours. At the end of the 5 hours' standing, the drawn yams were visually examined as to 
change of color. The change of color was rated on the 5-point scale, wherein 1 stands for thorough 
coloration, 2 for appreciable coloration, 3 for rather conspicuous coloration, 4 for virtual absence of coloration, 

25 and 5 for absolute absence of coloration. 
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Stabilizers In Table 1 
Amine type compound 

A1 : PolyI(1 1 1 ^^tetrameth^butyl)-lmino]-1 l 3 ( Wrtazlne-2,4-dlyI] [2-(2A6^tetrainethyM-piperIdyl) 
Imtno] (produced by Cfba Qelgy and marketed under trademark designation of "Chlmassorb LS944LD") 

A2: Polycondensate of N,N"-blH2^,6 1 6-tetramethyl^lper1oVI)^examethylene diamine with 1,2-dl- 
bromoethane (produced by Montedison and marketed under trademark designation of "Splnuvex A36") 

A3: Polycondensate of 1,6^is-(2^A6-tetrametr^-^piperidylamlno)-hexane with 2A<fihalo-6-mor- 
phollno-1 ,3,5-trlazlne (produced by American cyanamid and marketed under trademark designation of 
'Cyasorb UV-3396") 

Phosphorus type compound 

B1 : Cyclic neopentane tetrayl bls-(2 1 4~dl-6-buty1 phenyt-phosphtte) ester 
B2: [4,4^utyiia^ne^lH3^etr^t4)utyIpheryl-^ cyl) phosphite 
B3: 1 J^Tris-ta^etrryl^Ktridecylphosphite^u^ butane 
B4:Bis^(3£^ft^utyP^ 

Hydrotalcfte 

C1 : Basic magneslum^Limlnlum^iydroxy-carboriate-hydrate [possessing a structure of 
Mg 4 ^Al2(OH)i3C033^H 2 0) 
02: Basic rrmgnesIum-aJumlnlunvhydroxy carbonate (possessing a structure of Mg4.2Al2(OH) 12.4CO3) 

Others 

Drdlstearyl-a^'-thiodlproplonate 

E:Tetr8^s[methyIene(3 ( 5^l-t4)utyM^ ethane 

Effect of the Invention 

The polyolefin composition of the present Invention Is such that the shaped articles such as polyolecln fibers 
produced thereof exhibit outstanding thermal stability as compared with the conventional counrtertypes for dry 
cleaning or laundering. 

Further, these shaped articles possess a highly desirable ability to resist coloration due to exposure to 
combustion gas or to nitrogen oxides in the air. 

Owing to the characteristics described above, the polyolefin composition of this invention is highly useful in 
the field of textile articles such as clothes, tittering materials, and civil engineering materials. 



Claims 

1. A stabilizing composition for potyolefins suitable for use in formed articles, said composition 
comprising a relatively high molecular weight hindered amine compound, an organic phosphorus 
compound having relatively lowhygroscoplctty, and ahydrotalctte. 

2. Composition according to claim 1 wherein said hindered amine is selected from the group consisting 
of bis-(2^,6,6-tetrajnethyM-pIperldyl) sebacate, bis-(1A2,6,6-pentamethyl-4-pIperidyl) sebacate, poly- 
condensate of succinic acid with N-(24iydroxyethyl)^ydroxy-2,2 l 6,6-tetramethyl piperidine, poly- 
([6-t(1,1^>teti^etrvtoutyl)-imlno]-1^ triazine-2.4-diy0 [2-(i£6.6-tetramethy^ 
hexamethylene-[4-(2A6.64etiweth^^ 1 -[2-[i^3^l-t4>iJty^r^roxyphen 
ptonyloxy]ethyn^[3-(3,5KiI-t^u^ piperidine, te- 
trakfs (2 t 2 t 6 l 6 r tetramethyl-4-plperidyl)-1 ,2,3,4- butane tetracarboxylic esters, tetrakis (1^2,6,6-penta- 
methyl-4-plperidyl)-1^.3,4-butane tetracarboxylic esters, polycondensate of N,N'-bis(2A6 i 6-tetramethyl- 
4-piperidyI)hexamethylene diamine with 1 ,2-dlbromoethane. and polycondensate of 1 ,6-bls-(22,6,6-tetra- 
methyM-pIperidylamlnoJhexane wtth 2 ( 4-dihalo-6-morpholino- 1 ,3£-triazlne. 

3. Composition according to claim 1 or claim 2 wherein said hindered amine Is present m an amount of 
from about 0.05 to about 1 part by weight based on 1 00 parts by weight of the polyolefin. 

4. Composition according to any of the preceding claims wherein said organic phosphorous compound 
Is selected from the group consisting of [4,4'4)utylidene4>ls-(3^etrr^^ 

phite, 1,1,3-tris-(2-methyM-di-trldecyl phosphIte-6-t-butyI) butane, cyclic neopentane tetrayl-bls(2,4-di- 
t-butyriphenyl-phosphtte) esters, bis (2,6-di-t-butyl-4-methyIphenyi) pentaerythritol- di-phosphlte, tris- 
(2,4-di-t-butylphenyl) phosphite, bls-(3,6-di-t-butyl-4-hydroxybenzyl phosphoric ethyl) calcium and 
tetraWs^^i-t^u^phenylJ^^iphenylenedlphosphonlte. 

5. Composition according to any of the preceding claims wherein said organic phosphorus compound 
Is characterised by having a hygroscopictty of not more than 5<Vb by weight 

6. Composition according to any of the preceding claims wherein said organic phosphorus compound 
Is present In an amount of from about 0.02 to about 1 part by weight based on 100 parts by weight of 
polyolefin. 
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7. Composition according to any of the preceding claims wherein said hydrotalctte la selected from the 
group consisting of Mg&AfelOHheOOs • 4H20, Mgo.7Alo.3(OH) 2 (C03)o.i6 • O.54H2O, 
Mg4.6Al2(OH)i3COa • 3.5H2O, and Mg4.2A1(OH)i2^COs and wherein preferably said hydrotalctte Is 
present In an amount of from about 0.02 to about 03 part by weight based on 100 parts by weight of the 
polyotefin. 

8. Pofyolefln material having Improved resistance to heat and discoloration comprising a stabilizing 
amount of a composition according to any of claims 1 to 7. 

9. Formed article of manufacture having Improved resistance to heat and discoloration comprising the 
pofyolefln material according to claim 8. 

10. A textile material having improved resistance to heat and discoloration comprising a stabilizing 
amount of the composition according to cany of claims 1 to 7. 
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